Introduction
Dilated Cardiomyopathy (DC) is a progressive disease of cardiac chambers, with prevalence of systolic dysfunction of left ventricle (LV) that becomes enlarged and cannot pump blood efficaciously. It is the third most common cause of heart failure and the most frequent cause of heart transplantation. The term is employed to indicate an idiopathic or familial DC (primitive DC). Other known causes are: chronic hypertension, valvular diseases, toxic exposure (cobalt), chronic alcoholism, autoimmune diseases, and the use of certain drugs or pregnancy (secondary DC) [1] . But, DC with low ejection fraction% (EF%) secondary to coronary artery disease, even though is the most frequent secondary DC [2], must be excluded from our debate.
It is known that DC with low EF% of LV favors the aggregates of red blood cells and fibrinogen. Instead, the platelets do not participate to this reduction because aren't echogenic [3] [4] [5] . The interaction between erythrocytes and plasma proteins causes a slowing down of hematic fluidity, responsible of increased echogenicity.
That appears (at echocardiography) such as spiral of smoke, also named as spontaneous echo-contrast (SEC). Usually, SEC is often present in non-valvular atrial fibrillation (NVAF) and can cause a risk of thromboembolic cerebral events antagonized by novel oral anticoagulant drugs (NOACs) [6] . But, SEC can also be evident in LV-DC patient in sinus rhythm [7] . In the present review, we debated about the causes of cerebral embolism originating by SEC of non-ischemic LV of DC in sinus rhythm.
swirling flow or stasis [8, 9] . The imaging has been considered as pre-thrombotic state predisposing to thrombo-embolic stroke [10] . Evidence of hypercoagulable state in patients with heart failure with low EF% is supported by elevated levels of von Willebrand factor, increased platelet's activation and heightened markers of thrombin production [11] . Specifically, fibrinopeptide A and thrombin-antithrombin complex positively correlated with LV end-diastolic volume and negatively with fractional shortening of LV [12] . Conditions favoring thrombus-formation in the left ventricle are: advancing age, surgery, especially of knee and hip, cancers, immobilization, obesity, severe infections, pregnancy or oral use of contraceptives. These act by increasing pro-coagulant factors without concomitant increase in natural anticoagulant proteins [13] . 
Previous studies
In DC with low EF% and SEC in LV seen at echocardiography, an increased percentage of thromboembolic events (especially stroke) were found [14] . In a study performed with trans-thoracic echocardiography, SEC in LV was present in 11% of the patients with DC. Concordantly in another trial, thromboembolic accidents were found with higher prevalence in DC-patients in sinus rhythm having SEC than in those without [15] . The underlying cardiac conditions were: ischemic heart disease in 68% of cases; non-ischemic cardiomyopathy in 19.3% and valvular heart disease in 12.5%.
In this study it is evident that the presence of SEC in LV increases the occurrence of cardio-embolic events of 10% compared to 1.8-2.4% obtained in patients with left ventricular dysfunction without SEC. Similar results were also reported in another previous study [16] . Finally, stroke and other cardio-embolic events occurred in 16.7% of patients in sinus rhythm, DC with low EF% and SEC comparatively with 4.6% of patients having DC, low EF%, but without SEC [17] .
Antiplatelets vs. Anticoagulants
Considerable controversies there are regarding the role of anticoagulants compared with antiplatelet drugs to reduce the incidence of thrombo-embolic accidents in patients with DC in sinus rhythm, low Ejection Fraction and SEC seen at echocardiography. Previously, the Heart Failure Long-term Antithrombotic Study (HELAS) performed in patients with DC of ischemic or idiopathic aetiology and treated with warfarin, aspirin or placebo, noted that no overall significant difference between anticoagulants and antiplatelets there are as regard the incidence of embolic events in the groups evaluated, even if warfarin was lightly more effective [18] .
In the WASH (Warfarin/Aspirin Study in Heart failure) study, no significant difference in death, stroke, or myocardial infarction was found among 279 patients enrolled. However, the highest rate of re-hospitalization was among those receiving aspirin [19] .
Concordantly, the Warfarin and Antiplatelet Therapy in Chronic Heart failure (WATCH) trial has recently demonstrated that warfarin was not superior to aspirin and clopidogrel also was not superior to aspirin in to prevent cardio-embolic events. However, the highest rate of re-hospitalization was among those receiving aspirin, whereas warfarin lowered the percentage of embolic stroke, but at the cost of an increased hemorrhage rate [20] . Finally, the Warfarin versus Aspirin in Reduced Cardiac Ejection fraction (WARCEF) study, more recently, confirmed that there was little differences in stroke and death from any cause between warfarin and aspirin. But, in this study also the greater reduction of cardio-embolic accidents obtained with warfarin was counterbalanced by an increased risk of major hemorrhage [21] .
The reported studies were performed both in ischemic and non-ischemic DC. The results obtained underline that antiplatelets are essential to treat both coronary ischemia (responsible for ischemic DC), and possible embolic events. But, the prevention of these (reported in non-ischemic DC) happens less frequently with antiplatelet drugs in comparison to warfarin, even though at expense of increased hemorrhage rate. Concordantly, referring to the recent therapeutic suggestions, in non-ischemic DC in sinus rhythm with SEC in LV, oral anticoagulant vitamin K antagonists (VKAs) is preferable to antiplatelet drugs in to prevent possible cardio-embolic events.
Novel Oral Anti-Coagulants (NOACs)
But, taking into account the overall superiority of Novel Oral Anti-Coagulants (NOACs) over VKAs [22] , the risk of possible cardio-embolic accidents could be further reduced with undeniable advantages rising from the employment of NOACs instead of VKAs. In fact, NOACs are an actractive option for DC in sinus rhythm, with SEC seen in LV [23] .
Compared with VKAs, NOACs have more advantages, such as: the VKA dose is determined on an individual basis (not fixed), whereas NOACs are administered in fixed doses, except when a patient has a functional disorder of the liver or kidney. Other advantages of NOACs over VKAs are their efficacy in preventing stroke and thromboembolisms in patients with atrial fibrillation. Conversely, their efficacy in DC with SEC and sinus rhythm wasn't experienced too. In addition, NOACs over VKAs have lower incidence of major bleeding, minor drug and food interactions, rapid onset and offset action, short half-time and lack of the need for laboratory monitoring. However, some disadvantages of NOACs must be also mentioned, such as their costs and the absence of specific antidotes [24] . DC with low EF% and SEC in LV in sinus rhythm predisposes to intraventricular thrombi. That subsequently evolves in embolization resulting in stroke. This condition requires NOACs prevention, analogously to non-valvular atrial fibrillation (NVAF). In fact, the echocardiographic SEC in LV is indicative of the thrombi evolving in brain's emboli, even in sinus rhythm [25] .
Conclusive remarks
At moment, DC patients with heart failure, low EF% (<35%) and in sinus rhythm are treated with warfarin [26] . The treatment recommendations are based on the results of previous randomized, controlled trials, as HELAS, WASH, WASCH, and WARCEF. But, a wide, randomized, controlled trial could be performed in the future, to verify if VAKs therapy can be advantageously replaced by NOACs, to prevent the brain's emboli originating from LV of DC in sinus rhythm, when echocardiography shows SEC. But, this treatment should be performed in non-ischemic DC with echocardiographic evidence of SEC in LV and in sinus rhythm alone.
The antiplatelet therapy to be performed for coronary disease not suggests the contemporary NOACs giving in patients with ischemic DC, low EF% and sinus rhythm to prevent the embolic stroke. In fact, even if the concomitant use of antiplatelet agents and NOACs is increasing in clinical practice, several data suggest that patients already treated with aspirin and/or clopidogrel, who additionally receive NOACs show a 3-fold increase in the risk of haemorrhage without further reduction of adverse coronary events. Thus, an individualized approach is requested in a patient contemporarily receiving antiplatelets and NOACs, balancing the potential benefit against the increase risk of haemorrhage [27] [28] [29] .
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